.
Habitat 
INTRODUCTION
The Pacific lamprey Lampetra tridentata is facing the same migratory hazards and habitat degradation as other anadromous fish species in Idaho. Because this fish is not recognized as a sport or game fish species, little attention has been given to its status. Basic life history, distribution, and population status are urgently needed to fully understand this species and to begin intensive management before extinction occurs in Idaho.
The South Fork Clearwater River (SFCR) drainage of north central Idaho is an important study area as both Pacific lamprey ammocoetes and macrothalmia have been captured in outmigrant smolt traps since 1992.
Understanding juvenile fish population composition, migrational behavior, and habitat needs will provide basic information to better manage Pacific lamprey. Without this knowledge, the opportunity for preservation of critical habitat may be lost. This project will add to our knowledge of Pacific lamprey and provide critical information to minimize future degradation of habitat.
PROJECT AREA
The Clearwater River drainage is located in north central Idaho and encompasses approximately 2.5 million hectares. The SFCR, one of the four major tributaries of the Clearwater River, encompasses 300,440 hectares. The upper SFCR watershed has several large meadow complexes with low stream gradients and fine substrates. The lower SFCR reaches are predominantly canyon confined and boulder substrate dominated. In 1910 Grangeville Electric Light and Power Company built a hydroelectric dam on the SFCR at rkm 32.0. In 1937 Avista Utilities, (formerly Washington Water Power), acquired the dam. Steelhead trout O. mykiss migration was possible, although limited, over the dam from 1935 to 1949. High flows destroyed the fishway in 1945 eliminating adult salmonid passage until the dam was removed in 1963. Adult Pacific lamprey passage may have occurred during this entire period as adult lamprey have the ability to climb above water surface levels (G. Starke, U.S. Army Corps of Engineers, personal communications). Pacific lamprey returns to the main Clearwater River in the period following removal of the SFCR dam could have provided recolonization stock for the SFCR drainage.
The current land ownership of the SFCR watershed is U.S. Forest Service (68%), private (28%), Nez Perce Tribe (0.9%), Bureau of Land Management (2%), and State of Idaho (0.7%). Land use activities range from predominantly forestry related in the upper SFCR to livestock pasture and grazing in lower reaches. Historically, mining was centered in the upper reaches. Extensive mining from the 1860's to the mid-1900's occurred in four SFCR tributaries, Crooked River, Red River, American River, and Newsome Creek. Generally mining in the watershed has impacted fish production in varying degrees through sedimentation and instream riparian degradation. Riparian canopy removal in the meadow complexes of the upper SFCR watershed contributes to stream temperature extremes.
OBJECTIVES
1. Determine life history characteristics of Pacific lamprey ammocoetes and macrothalmia in the Clearwater River drainage. 2. Determine habitat requirements of Pacific lamprey in the Clearwater River drainage. 3. Determine distribution of Pacific lamprey in SFCR drainage.
METHODS
Electroshocking with an ABP-2 electrofisher was used to capture fish in the stream channel. Any Pacific lamprey mortalities were to be retained for statolith banding age determination, following procedures described by Beamish and Medland (1988) . Determination of habitat usage and distribution was focused in the Red River drainage. We segmented Red River into one-kilometer sections from its mouth upstream to the uppermost bridge crossing. We prioritized 41 sampling locations based on random selection of kilometer section and sampled the first 100 meters of each selected section. The habitat in each of the sampled sections was classified as to type (Table 1) . The first riffle, pool, glide, etc., was electroshocked from its downstream boundary upstream without repeating in identical habitat types. Water depth, water velocity, and substrate were measured and recorded at the site of individual captures. Other selected sites in the SFCR drainage were also sampled by electroshocking.
Three downstream migrant traps currently operated by Idaho Department of Fish and Game (IDFG) in the SFCR drainage were used to monitor Pacific lamprey downstream movements. The Crooked River scoop trap (rkm 1.0) was operated from March 26 to October 31. A 1.22m diameter rotary screen trap on American River (rkm 3.0) was operated from March 26 to October 31. Another 1.22m diameter rotary screen trap on Red River (rkm 6.0) was operated from March 23 to October 31.
Captured Pacific lamprey juveniles were anesthetized, and total lengths and body weights were measured. Individuals were then recovered in fresh water and released near the site of capture. All Pacific lamprey juveniles (greater than 100 mm in length) captured by electroshocking were marked with fluorescent orange elastomer on the left side behind the gill openings. Outmigrant estimates past traps were made using Beamish and Levings (1991) trap-area fished methods.
Eight kilometers of Red River and its tributaries were surveyed for spawning adult Pacific lamprey from April 19 to July 7. 
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Snake River juvenile lamprey passage information at Lower Granite project was obtained from Washington Department of Fish and Wildlife in 2000. Juvenile mortality samples of macrothalmia and ammocoetes were collected. Bypass mortality, collection processes, and sampling procedures were observed at Lower Granite facility on five occasions from April 1 to July 1. Because of the low numbers of Pacific lamprey captured at traps, no markrecapture outmigrant estimates were performed. Based on trap-area fished, a total of 93 ammocoetes and 7 macrothalmia were estimated to have migrated past the Red River trap in 2000.
RESULTS
During
Because statolith banding examination for age determination requires sacrificing individuals, no age determinations were attempted for fish captured. Future age determination may include statolith banding examination. Age assessment, based on length frequency (Figures 2-4), suggests there may be four age classes in the fish sampled.
A total of 154 Pacific lamprey ammocoetes were captured by electroshocking in Red River. Juvenile lamprey were found in three sections of Red River up to rkm 3.0, however, no sections between rkm 3.0 and 8.0 were sampled due to the randomness of selection. Tributaries of Red River (Siegal Creek, Red Horse Creek, and S.F. Red River) were sampled, but no Pacific lamprey were found. The largest Pacific lamprey captured electroshocking measured 166 mm while the smallest (found in SFCR) was 47 mm (Figure 3 ). No macrothalmia were captured while electroshocking. 
Number
More Pacific lamprey ammocoetes were captured in lateral scour pool habitat than any other single habitat type, however, the highest Red River density was found in the alcove (non-random) habitat type (Table 2) . Individuals were mostly found inhabiting sand/silt substrate behind boulders and were captured in water depths ranging from just over 1.0 meter to less than 0.1 meter. Although numerous potential spawning sites were identified, no adult Pacific lamprey or redds were observed during 2000 redd surveys.
Non-random habitat surveys were conducted on potential juvenile lamprey habitat sites in the main stem SFCR, American River, and Newsome Creek. Five sites were sampled in the Newsome Creek drainage from rkm 0.1 to rkm 13.4, five in the American River drainage from rkm 0.1 to rkm 18.0, and one in the SFCR at rkm 44.3, 8.8 km upstream of the Mt. Idaho bridge. No lamprey were found sampling Newsome Creek and American River. Ninety-three lamprey were sampled in the SFCR site (Figure 4 ). 
SUMMARY AND DISCUSSION
It is not known if lamprey densities observed in 2000 reflect overall low population numbers in the SFCR drainage as the low juvenile densities would be expected following several years of a few spawning adults. Relatively high effort to catch rates were partially a result of random sampling in sections of the Red River drainage outside the expected potential habitat range. Potential juvenile habitat sampled in Newsome Creek and American River did not yield lamprey. It is possible distribution of lamprey in the SFCR basin is limited. However, further sampling needs to be completed before definitive population numbers and distribution can be determined. Length frequency distribution data indicated possibly four age classes present, assuming growth rates similar to those noted by Scott and Crossman (1973) for juveniles in native habitat. Age determination precision can only be increased with future sampling. This year's sampling (random units) found the greatest number of juveniles in lateral scour habitat type. Alcove habitat type, however, showed the highest total density per meter squared. Flow velocities are generally lower in alcoves than lateral scour pools providing energy conserving burrowing conditions for ammocoetes.
No Pacific lamprey juvenile mortalities were observed at outmigrant traps, but three mortalities were noted as a result of handling while electroshocking in the SFCR. APPENDIX B
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